Twenty-seven consecutive patients with endocrinological disease necessitating adrenal surgery underwent blind preoperative investigation with ultrasound, renal aortography, and adrenocortical scintigraphy for an adrenal lesion. Nine patients had pituitary-dependent Cushing's syndrome, five had pituitary-independent Cushing's syndrome, four had an adrenocortical androgenic excess, and nine had a preoperative diagnosis of phaeochromocytoma. The predictive value of preoperative ultrasound was 1000°o for a positive finding and 79°O for a negative result. Preoperative aortography had a predictive value of 83o0 for a positive finding and 64%o for a negative result; and the predictive value of adrenocortical scintigraphy was 10000 for a positive finding and 85o/ for a negative finding.
Introduction
Adrenal arteriography,' 2 adrenal venography,3 4 and, more recently, ultrasound5-7 and 3'I-19-iodocholesterol scintigraphy8-10 have all been used to show adrenal lesions in patients scheduled for adrenal surgery. But no systematic studies have been performed comparing the diagnostic values of these techniques in localising adrenal lesions.
In the present prospective study of 27 consecutive patients undergoing adrenal surgery the diagnostic value of ultrasound, iodocholesterol scintigraphy, and renal aortography was examined.
Patients and methods
We studied prospectively 27 consecutive patients undergoing adrenal surgery from October 1973 to January 1976. The indication for surgery was based solely on clinical history and biochemical findings suggesting an adrenal disorder. Nine patients (cases 1-9) had pituitary-dependent Cushing's syndrome; five (cases 10-14) had pituitary-independent Cushing's syndrome; four (cases [15] [16] [17] [18] had an adrenocortical androgenic excess, and the remaining nine (cases 19-27) had a preoperative diagnosis of phaeochromocytoma (table I) .
Ultrasound investigation was performed in all 27 patients. A conventional (bistable) compound scanning technique was used. With the patient prone, the long axis of the kidneys was established from transverse scans through their upper and lower poles. Scans, spaced Fisher's exact probability test was used for significance testing.
Results and comment
The results are summarised in table II. Sixteen patients (cases 10-25) had a unilateral adrenal lesion. Preoperative ultrasound examination correctly identified 13 of these lesions but gave false-negative results in the remaining three patients. Preoperative aortographic examination showed a truepositive result in 10 patients and a false-negative result in the remaining five of the 15 patients studied. Preoperative scintigraphy was carried out in 12 of the 16 patients with a unilateral adrenal lesion. The adrenal lesion was correctly localised in 10 patients. In the remaining two patients (cases 18 and 24) a normal bilateral scintiscan was obtained.
BILATERAL NORMAL OR HYPERPLASTIC ADRENALS VERIFIED BY SURGERY
Eleven patients had bilateral normal or hyperplastic adrenals. Nine of these patients (cases 1-9) had pituitary-dependent Cushing's syndrome and the remaining two patients (cases 26-27) had a preoperative diagnosis of phaeochromocytoma.
Preoperative ultrasound examination was normal in all 11 patients. Preoperative aortographic examination showed no evidence of unilateral adrenal lesions in nine of these 11 patients but gave falsepositive results in cases 9 and 27. However, the tumour was only suspected.
Preoperative scintigraphy showed normal bilateral visualisation of the adrenals in all 11 patients.
PREDICTIVE VALUES OF FINDINGS
The results showed (table II) that the predictive value of a positive finding at preoperative ultrasound examination for unilateral adrenal lesion was 10000 (950 confidence limits 79-1000o) and the corresponding predictive value of a negative finding during preoperative ultrasound was 790 % (95% confidence limits 49-95%').
The predictive value of a positive finding at preoperative aortographic examination for a unilateral adrenal lesion was 83%" (95% confidence limits 52-980o) and of a negative finding 64%' (confidence limits 35-87%o). There was no difference (P >0-1) between the efficacy of ultrasound and aortography in diagnosing adrenal lesions.
The predictive value of a positive finding at preoperative scintigraphy for a unilateral adrenal lesion was 100%' (950 confidence limits 69-1000o) and of a negative finding 85%' (95%' confidence limits 55-98O)). But in determining the predictive value of a positive or negative finding by adrenocortical scintigraphy the ability of the lesion to take up ":1I-19-iodocholesterol should also be taken into consideration. Thus, the glucocorticoid-secreting adrenal tumours can be localised by showing abolished uptake and visualisation of the contralateral gland. In contrast, androgen-secreting tumours and phaeochromocytomas may be localised by showing defects on the scintigrams. Our results showed a correct scintigraphic diagnosis in all 14 patients with Cushing's syndrome, five of whom had a glucocorticoid-secreting adenoma. Among the seven patients with androgen excess or phaeochromocytoma examined the adrenal scintigraphic diagnosis was correct in five. The difference between the value of adrenal scintigraphy in diagnosing adrenal lesions in Cushing's syndrome and its value in patients with androgen-secreting adenomas and phaeochromocytomas was not significant (P > 0-1). Nevertheless, adrenal scintigraphy was more valuable in obtaining the correct adrenal diagnosis in patients with Cushing's syndrome than aortography (P = 0 1) but no more valuable than ultrasound (P >0 1). There was no difference (P>0 1) between the value of the three techniques in diagnosing androgen-secreting tumours and phaeochromocytomas.
Discussion
Preoperative The value of ultrasound in diagnosing adrenal lesions has already been suggested.4 We found that the diagnostic accuracy of adrenal ultrasound imaging was similar to that of renal aortography and adrenocortical scintigraphy. Furthermore, our data support earlier suggestions that adrenal lesions measuring less than 3 cm will be difficult to outline.4
It must be emphasised that we had no cases of Conn's syndrome, a disorder in which ultrasound would probably be less valuable because of the smaller adrenal lesion4; adrenal venography4 or adrenocortical scintigraphy"4 would probably be the method of choice.
The value of 131_ 19-iodocholesterol adrenocortical scintigraphy in diagnosing adrenal lesions in Cushing's syndrome8-10 15 and phaeochromocytomas'6 has been reported. Our results confirm its high diagnostic accuracy in Cushing's syndrome,11 since all 14 patients with Cushing's syndrome were correctly diagnosed as having adrenocortical adenomas or adrenocortical hyperplasia (table I) . Although our data do not permit a conclusion, scintigraphy may be expected to be more accurate in diagnosing small (under 3 cm) glucocorticoid-secreting adenomas than either ultrasound or aortography.
Although here were no significant differences between the techniques in the whole series of patients, adrenocortical scintigraphy was more accurate than angiography in diagnosing tumours in patients with Cushing's syndrome (P=0-1) but no more accurate than ultrasound (P >0 1). On the basis of these results we suggest that in the preoperative localisation of adrenal lesions ultrasound should be the first choice since it is accurate, rapid, noninvasive, and cheap. Adrenocortical scintigraphy is just as accurate but is time consuming, although it may be preferable for diagnosing small glucocorticoid-secreting adenomas. Aotrography should be reserved for inconclusive cases and suspected extra-adrenal phaeochromocytomas.
